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DETAILED ACTION 
Claim Objections 

1. Claims 28-49, 50, 67 and 106 are objected to because Of the following informalities: 
Regdrditig Claims 28-49: 

At claim 28, line 10, "said first active layer" should read "said first doped active layer". 
Claims 2949 are Objected to because they depend from c^^^ 
Regarding Claim 50: 

In line 8), "said first doped layer" should read "said first doped photoactive layer"; and 
in lines 10-12, "second photoactive layers" should read "second doped photoactive 
layers". : 

Regarding Claims 67, 62, 63 and 68-87: 

In lines 13 and 15, "said first photoactive layer" should read "said first doped 
photoactive layer". Claims 62, 63 and 68-87 are objected to because they depend from claim 67. 
KegardihgCldim 106: 

M line 4, "said doped active layer" should read "said first doped active layer"; and 
in line 6, "second active layers" should i-ead "second doped active layers". 
Appropriate correction is required. 

Claim Rejections -35 use §ll2 
2. The following is a quotation ofthe first paragraph of 35 U.S.C. 112: 

■ ■ " "^^^ specification shallcOTtairi a Wntten de^scription of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 
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3. Claims 76 ffid 112 are rejected linder 35 U.S.C. 112, first paragraph, as failing to comply 
with the enablement requirement. The claim(s) contains subject matter which was hot described 
in the specification in such a way as to enable one skilled in the art to which it pertains, or with 
which it is most nearly connected, to make and/or use the invention. 
Regdrding Claim 76: 

This claim requires a first doped region in addition to the third doped region (specified in 
lines 14-15 of claim 67) wherein both.fifst and third doped regions must be located beneath the 
isoMoh region and the third doped region must be spaced apart fi-om the first doped photoactive 
layer Mle the first doped region must be space away fi-om the edge of in 
other words, in Fig. 3 of the current invention, four distinct doped regions are defined and the 
•regibiis recited in clainis 67/76 would be as follows: 

a first doped photoactive layer 130; 

a second doped photoactive layer 110 formed within first doped phbt^ 
a third doped region 140 beneath the isolation region 120 as spaced apart from first doped 
photoactive layer 130; and 

a first doped Region 112. 

In view of the current specification and drawings, the Tirst doped region 1 ^ 
instant claim) cminot be spaced away from the edge of the isolation region 1 12; therefore, the 
limitation in claim 76 fails to comply with the enablement requirement. 

Regarding Claim J 12: 

^^^ rmr^ a fourth doped active layef to be located at least partially witiiin the 
third doped active layer. Since the third doped active layer (specified in claim 106) would be 
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"region 140" in Fig. 3, the current specification and drawings do not describe how a fourth doped 
active layer would be located within "region 140"; therefore, the instant claim fails to comply 
with the enablement reiquirement. 

4. THe following is a quotation of the second paragraph of 35 U.S. C 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

5. . Claims 20^23 ai-e rejected under 35 U.S.C. 1 12, second pai-agraph, as being indefinite for 
failing t6 particularly point out and distinctly claim the subject matter which applicant regards as 
the iiivefatioii. 

Regarding Claims 26 and 2 1 : 

At claim 20; line 3, "said third doped active layer" lacks antecedent basis. Examiner 
interprets it as "said first doped active layer" because the fourth doped active layer (df claim 20) 
would be "region 1 16" in Fig. 3 of the drawings and the fi^st doped active layer (in claim 1) 
would be "region 130" in Fig. 3, i.e., "region 1 10" is at least partially within "region 130". Note 
that "said third doped active layer" cannot be interpreted as "said third doped region" (as recited 
in claims 1 and 9) because there is no disclosure in the current specification/drawings to indicate 
that a "fourth doped active layer" is fonn at least partially within the third doped region, where 
the third doped region (as recited in claims 1 and 9) would be "region 140" in Fig. 3. Note: At 
claim 21, line 3, "said third doped active layer" is also interpreted as "said first doped active 
layer". 

Regarding Claims 22 and 23: 

these claims are rejected as being dependent upon an indefinite claim (i.e., claim 20). 
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Claim Rejections - 35 use § 102 

6. The fdllowirig is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that fortn the 
basis f6r the rejections under this section made in this Office action: 

A person shall be entitled to a paterit unless 

(e) the invention was described in (1) an application for patent, published under section 1 22(b), by another filed 

patent by another filed ,n the United States before the invention by the applicant for patent, except that an 
international apphcahdfi filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
s toon of an application filed in the United States only if the 

States and was published under Article 21(2) ofsuch treaty in the English language. uniiea 

7. Claims 1,2, 4, 9, 10, 24-27, 50, 51, 53, 58, 60, 65, 66, 106, 113 and 114 are rejected 

under 35 U.S.C. 102(e) as being anticipated by Connolly et al. (6,259,145; hereinafter, 
"Goiinolly"). 

Regarding Claims 1/2, 4 J. 10. 50, n 

Coniiolly discloses (in Fig. 1) a diode (or photodiode) comprising: 
ah isolation i-egion 18 formed in a substrate by Shallow Trench Isolation "Stf (Col 2, 
lilies 12-16); . • 

a first doped active layer 12a comprising a first conductivity type (ri-type) fornied in said 
siibstrkte, wherein said doped active layer 12a is spaced apart from the isblation region; 

a second doped active layer 10 of a second conductivity type (p-type) in contact with said 
first doped active layer 12a, the contact of a said first and second active layers fonning a p-n 
junction (Col. 2, lines 37-38); and 

a third doped region 20 (p-type) formed in said second doped active layer 10 beneath said 

isolation region 18, wherein said third doped region is spaced away from an edge of said - 

isolation region at a surface of said substrate. Specifically regarding Claim 50: Connolly 
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discloses irnage sensors (or imager devices) are integrated with microprocessors and imaging 
devices include photddiodes (note Col. 1, lines 14-16 and 28-30); therefore, these claims are 
aiiticipiated. 

Regarding Claims 24-27, 65, 66. 113 and 114: 

Ccirmolly discloses that photodiodes are commonly used in CCD imager arrays, CMOS 
imager array, memofy arrays and logic devices (Col. 1, lines 14-26); therefore, these claims are 
anticipated. 

Regarding Claims 58 and 60: 

, Connolly discloses a first doped region 1 0 of the second conductivity type (p-type) under 
said isolation riegion 18 (Fig. 1). 

Claim Rejections -35 use § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which fdrhis the basis for all 
obviousness f ejections set forth in this Office action: 

(a) A patent may hot be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
havng ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. "uymc 

9. this application currently names joiiit inventors. In considering patentabihty of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the cdntfary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicabihty of 35 U.S.C. 103(c) 
and potential 35 U.S.C; i02(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
10. Claims 3, 15, 52 and 54 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
by Connolly (6,259,145) in view of Chang (6,140,670). 
Regarding Claim 3, 52 and 54: 

ConnoHy anticipates the diode of claim 1 but lacks the isola^^^^ 
oxide (FOX) region fomied by Local Oxidation of Silicon (LOCOS) process. Chang teaches a 
diode similar to that disclosed by Connolly, wherein the isolation region 104 is a FOX region 
formed by LOCOS (note Chang, Fig. 2C and Col. 3, lines 10-13). It is important to note that 
Chang's device is very to similar to Connolly's device; and given both references, one of 
Ordinary skin in thfe art would have readily recognized that the isolation region m either CornioUy 
or Chang could be formed by either a LOCOS process or a Shallow Trench Isolation (STI) 
process. Therefore, it woWd have been ari obvious matter of design choice fo^^ 
skill in the art to modify Cohnblly by incorporating a FOX region foraied by LOCOS (instead of 
the specified STI process) because Chang teaches/shows that a device very similar to that 
disclosed by Connolly can also be formed with a FOX region formed by LOCOS. 
Regarding Claim IS: 

Connolly anticipates the diode of claim 1 and discloses the first doped active layer is an 
h-type active layer and the second doped active layer 10 is p-type. However, Connolly lacks 
specifying the second doped active layer as a p-well. Chang teaches, in a device similar to that 
disclosedby Connolly, that themstrate 200 (note C^^^ 

would be equivalent to Comiolly's "layer 10", can be a p-type substrate or a p-well of an n-type 
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substrate. Given Chang, one of ordinary skill in the art would have readily recognized that 
"la:yer lO',' in Connolly c&uld be specified as a p-well. Therefore, it would have been an obvioUs 
to one of ordinary skill in the art to modify Comiolly by specifically referring to "layer 1 0" as a 
p-well because Chang teaches/shows that, in a device similar to that disclosed by Comiolly, it 
would be a matter of design choice to Utilize a p-well for 

n. Claims 5-7, li:i4, 55-57, 59, 61, 64and 107-109 are rejected mider 35 U.s!c. i 03(a) as 
being unpatentable over by Connolly (6,259,145). 

Regarding Ciaims 5-7, 55-57 and 5 , 
Connolly aiiticipates claims land 50 bm 
between the first doped active region 12a and the isolation region 18; however, in Col. 2 (lines 
43-47), Comiolly discloses that the space 22 be^^^^^ 

-'depends on the particular characteristics cf the device in question: The width of the regions 22 
may b& adjusted to sUffidentfy reduce the leakage current to achieve desirable results". 
Therefore, it would have been obvious to one of ordinary skill in the art to modify Comiolly by 
specifying a range as in the instant claims, since Comiolly discloses the general conditions of the 
claimed invention, and it has been held that where the general conditions of a claim are disclosed 
ih the prior art, discovering the optimum or workable ranges involves only routine skill in the art. 
/« re.4//e/-, 105 tJSPQ 233. 

Regarding Claims 11, 12, 61 and 107: 
It was very weirknown and common m the art to 
antimony as an n-type dopant in the manufacture of semiconductor devices; therefore, it would 
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have been an obvious matter of design choice for one of ordinary skill in the art to specifically 
utilize toy orie of the well-known n-type dopants. 
Regarding Claims 13, i4, 64. 108 and 109: 

Connolly lacks specifying any particular dopant-dosage range for the first doped region, 
however, it is important to note that the general conditions of the claimed invention are 
disclosed, therefore, it would have been bbvioUs to one of ordinary skill in the art to specify a 
range for dopant dosage (as in the current claim) because Connolly discloses the genei-al 
conditions of the clairned invention, and it has been held that where the general conditions of a 
claim are disclosed in the prior i, discovering the Optimum or workable ranges involves only 
rdutirie skill in the art. /« re Ar, i05 USPQ 233. 

Allowable Subject Matter 

12. Claims 28-49, 62, 63, 67-75 and 77-87 (all as interpfeted/understo6d) are allowable ovef 
the references of record. 

13. Claims 16-19, 20-23 (as interpreted/understood), 1 10 and 11 1 are objected to as being 
dependent upon a rejected base claim, but would be allowable if rewritten in independent form 
^<^^^^m all of the limitations of the base claim and any intervening claims. 

14. The following is a statement of reasons for the indication of allowable subject matter: 
Claims 28-49, 62, 63, 67-75 tod 77-87 are alto^^ 

require a second doped active layer to be formed within the first doped active layer. This 
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Imitation in combination as recited : 
obvious by the references of record. NOTE: Objections were made to claim 28 and 67. 

Claims 16-19. 1 10 and 1 1 1 would be allowable primarily be^^^^ 
require a fourth doped active layer at least partially within the first doped active layer. 

Claims 20-23 (as interpreted/understood) would be allowable primarily because claim 20 
requires a fourth doped active layer at least partially within the fu-st doped active layer. 

Remarks 

15. The indicated allowability ofclaims 9, 20-23, 36, 59 and 

Action) is withdrawn in view of the newly discovered reference(s) to Connolly (6,259,145). 
Rejections based on the hewly cited feference(s) have been presented above. 

16. Applicant's remarks/arguments have beeii carefully reviewed and considered; however, a 
hew reference has been cited and all pending claims 

remarks/argumerits are moW in view of the new grbund(s) of rejection. 

Conclusion 

17. Any inquiry concerning this communication or earlier commum^^ 

examiner should be directed to Lex Malsawma whose telephone number is 571-272-1903. The 
examiner can normally be reached on Monday through Thursday (8 AM - 6 PM EST). 
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if attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number for the 
organizatidn where this appHcation or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applicat 
My be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PA^ 
system, contact the Electfonic Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). 



ions 



LexMalsawma C^/l^ 
May \1; 2004 
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